INTRODUCTION
Blazars, a subclass of radio loud active galactic nuclei (AGN) that launches ultra-relativistic jets that points near the observer's line of sight (Blandford & Königl 1979) , are known to display large variability in all spectral bands. Blazars are commonly divided in BL Lac objects and Flat Spectrum Radio Quasars (FSRQ) based on the equivalent width (EW) of the optical emission lines. (see Marcha et al. 1996; Beckmann & Shrader 2012) . One of the main characteristics of blazars is its high and variable polarization emission, that have been observed from the radio wavebands up to the optical bands.
Multiwavelength flux variations have been observed in timescales from minutes (Wagner & Witzel 1995) to years (see, e.g., Sillanpää et al. 1988 ). In the optical bands, polarization variations have been observed also in timescales ranging from some minutes (see, e.g. Bhatta et al. 2015; Fraija et al. 2017b ) and also, large rotations of the electric vector position angle (EVPA) have been reported during flaring activities (see, e.g. Sorcia et al. 2014; Kiehlmann et al. 2016) . Optical polarization variability studies play an important role in the establishment of the intensity and direction of the magnetic field within the emitting region (see, e.g. Sorcia et al. 2013 Sorcia et al. , 2014 Fraija et al. 2017b) . New facilities like the Imaging X-ray Polarimetry Explorer (IXPE; Weisskopf et al. 2016) and with the All-sky Medium Energy Gamma-ray Observatory (AMEGO; Rani et al. 2019 ) will allow to perform multiElectronic address: †nifraija@astro.unam.mx wavelength polarization variability studies in blazars.
Located at a redshift of z=0.536 (Lynds et al. 1965) , the FSRQ 3C 279 is one of the brightest and more variable extragalactic sources in the γ-ray sky. This object was the first FSRQ in being detected by EGRET (an instrument onboard satellite Compton gamma-ray observatory; Hartman et al. 1992 Hartman et al. , 1999 Hartman et al. , 2001 ) and a ground-based atmospheric Cherenkov telescope in very-high energies (VHE; E>100 GeV; Naurois 2018). Due to the large optical EVPA rotations in coincidence with flaring activity in γ-rays, the object 3C 279 has been subject to long-term monitoring programs in order to understand the mechanism responsible of the VHE emission. Due to different temporal and spectral behavior in high-and low-activity states, the broadband spectral energy distribution (SED) of 3C 279 is usually modeled with leptonic and hadronic models. In the leptonic scenario, the external Compton (EC) and one-zone synchrotron selfCompton (SSC) models have been invoked (Hayashida et al. 2012; Böttcher et al. 2009 ). In the hadronic scenario the proton-synchrotron radiation and secondaries e ± -synchrotron emission producing in the pion decay products have been considered (Böttcher et al. 2013; Petropoulou et al. 2017 ).
Studies of polarization degree and the EVPA in 3C 279 have been done in both flaring and quiescent states. During the flaring activity from 2008 November to 2009 March, multiwavelength observations showing EVPA variability coincident with gamma-ray variations were reported by Abdo et al. (2010) . This result shows a clear optical/γ-ray cor-relation. A shock compression of an ordered helical magnetic field in an axisymmetric jet model (Zhang et al. 2015) and the bent jet model (Nalewajko 2010) were proposed to interpret this atypical correlations. Similarly, the bent jet model was required to explain the EVPA variations presented in the multi-wavelength campaign in 2011 (Aleksić et al. 2014 ). In addition, Larionov et al. (2008) presented a multiwavelength study based on the X-ray, optical and radio bands and polarimetric observations collected during 2006-2007. They reported large EVPA variations which were explained by a large-scale helical magnetic field moving through the jet . Klaas et al. (1999) presented the first far-infrared (FIR) polarization results obtained with ISOPHOT between 1996 and 1997. They found variability of the FIR polarization without any variation of the observed flux. This behavior was interpreted by a disturbance of the magnetic field around two emitting regions. In radio wavebands, Rani et al. (2018a) used high-frequency radio interferometry (VLBI) polarization imaging to investigate the magnetic field's topology in the emitting region.
Recent simulations have been done in order to explain the physics in the jet of blazars (e.g. Boettcher & Baring 2019) . Specifically, for blazar 3C 279 they found correlations among the variability observed in the gamma-rays (GeV) with optical bands, and among radio and X-rays. Pittori et al. (2018) and Bottacini et al. (2018) studied the SED and the variability behavior around the Flare observed in June 2015. On one hand, Pittori et al. (2018) found that the multiwavelenth behavior challenges the one-zone leptonic models and on the other hand, Bottacini et al. (2018) found that the lepto-hadronic models are favored over the one-zone SSC models. Finally, in order to find evidence for a precession jet and a double-jet structure in blazar 3C 279, Qian et al. (2019) investigated the parsec-scale kinematics of the superluminal components observed in this blazar. These authors propose that a double-jet structure scenario in 3C 279 properly describe the observations.
In this work, we analyze the long-term optical R-band photopolarimetric data of FSRQ 3C 279 from 2008 February 27 to 2017 May 25, along with multiwavelength observing campaigns performed during the flaring activity exhibited in February/March, 2011 June, 2014 March/April, 2015 June and 2017 February. The paper is arranged as follows: in Section 2, the optical R-band photopolarimetric data and statistical analysis per cycles are presented. In Section 3 a description with the analysis done of the multi-wavelength data are shown. Section 4 shows the modeling of the variable multiwavelength spectral energy distribution and finally, conclusions in Section 5 are presented.
OPTICAL R-BAND PHOTOPOLARIMETRIC DATA AND STATISTICAL ANALYSIS
The optical R-band photopolarimetric data reported in this paper were carried out with the 0.84 m f/15 Ritchey-Chrétien telescope at the Observatorio Astronómico Nacional of San Pedro Mártir (OAN-SPM) in Baja California, Mexico 1 . A single beam polarimeter so-called POLIMA 2 was used. Details on calibration, data reduction, the correction due to host galaxy contribution and the conversion between R-band magnitudes and fluxes are shown in Sorcia et al. (2013 Sorcia et al. ( , 2014 ; Fraija et al. (2017b) . Figure 1 shows the long-term R-band photopolarimetric • . The low variations of the polarization degree during the large rotations have been explained in the literature as due to symmetry of the toroidal components of the helical magnetic field Jermak et al. 2016; Marscher et al. 2010) , and also due to turbulent magnetic field resulting in a random direction of the polarization vector (Jones et al. 1985; Marscher 2014) . Considering the entire data set, no significant correlations were found among photopolarimetric data and in the normalized Stokes parameters q = Q/F R = P cos 2θ and u = U/F R = P sin 2θ. During the long-term monitoring period, 3C 279 showed in some periods or cycles several flares.
Statistical Analysis per cycle
The optical polarization angle exhibits large variable rotations during the nine years of observation. In order to analyze the long-term R-band photopolarimetric data, the entire observations are divided in three cycles (I, II and III). The optical EVPA in cycle I presents random variations, in cycle II it exhibits dramatic swings with remarkable maximums and minimums, and finally, in cycle III the EVPA shows a constant tendency. These results agree with the results recently reported in (Beaklini et al. 2019) .
In order to search correlations per cycle among the optical flux, polarization degree, EVPA and normalized Stokes parameters, a statistical analysis was done (see Table 3 ). In addition, the Pearson's correlation coefficients along with the p values were estimated and reported in Table 4 . The amplitude of the variations Y (%), the fluctuation index µ and the fractional variability index F reported in Table 3 are calculated using the equations (Heidt & Wagner 1996) .
and
respectively, with S max/min and S the maximum/minimum and average values of the optical flux, the polarization degree and the EVPA and σ c = σ 2 max + σ 2 min . In addition, the timescale of flux variations are calculated by
where ∆t is the time interval between two adjacent optical fluxes F i and F j , with i, j = 1, ..., M − 1 and M the number of data points. • with the lowest average flux of 0.71 ± 0.01 mJy. The optical flux, the polarization degree and the EVPA reached their maximum values of 2.13 mJy, 29.94% and 336.76
• , respectively in timescales of ∆t ∼ 2 years. Using the method presented in Sorcia et al. (2013) , the absolute Stokes parameters Q and U are plotted and shown in the left panel of Figure 2 . The red point shows the obtained mean constant value, and its position indicates that a stable polarization component is present. The mean absolute Stokes parameters estimated for this component are: Q = −0.05 ± 0.01 and U = 0.03 ± 0.01. The polarization degree and its dispersion found for the stable component are P c = 6.83 ± 1.43 and σ p = 8.7%, respectively. The value of the EVPA for the stable component is θ c = 67.7
• ± 2.5. For clarity, cycle I is further divided in three sub-cycles: June 17 (MJD 55364). -During this sub-cycle, the optical R-band magnitude, the polarization degree and the EVPA displayed variations of up to 0.20 mag, 14% and 40
• in a single day. The minimum variability timescale is 5.90 ± 0.59 days. The analysis showed that the optical flux and Stokes parameter u is strongly correlated. This correlation is shown in Figure 3 (upper right-hand panel). The best-fit coefficients of the lineal function are m Fq = −0.50 ± 0.04 and b Fq = 0.18 ± 0.02 with a chi-square χ 2 = 6.04. • and 400
• , exhibiting a very large variation of ∼ 317
• and the lowest average polarization degree of 12.51 ± 0.10 %. The optical flux increased up to 5.71 mJy in a timescale of ∆t ∼ 0.4 years, the polarization degree went up to 31.65% in a timescale of ∆t = 1 year and the EVPA reached the value of 318
• in a timescale of ∆t ∼ 2 years. Cycle II is further divided in three sub-cycles:
Sub-cycle IIA: From 2011 January 12 (MJD 55573) to 2011
July 01 (MJD 55743). -During this sub-cycle, the optical Rband magnitude, the polarization degree and the EVPA exhibited variations of up to 0.30 mag, 7% and 78
• in one day. The minimum variability timescale is 3.49 ± 0.17 days. (MJD 57898) . During this cycle, the EVPA shows a tendency towards a constant value. The optical flux reached the maximum value of 10.36 mJy in a timescale of ∆t ∼ 2 years, the polarization degree of 25.93% in a timescale of ∆t = 1 year and EVPA of 446.32
• in a timescale of ∆t ∼ 2 years. As in cycle I, the absolute Stokes parameters Q and U are plotted and shown in the right panel of Figure 2 . The red point shows the obtained mean constant value, and again its position indicates that a stable polarization component is also present in cycle III. The mean absolute Stokes parameters estimated for this component are: Q = −0.09 ± 0.01 and U = 0.37±0.02. The polarization degree and its dispersion found for the stable component are P c = 13.30 ± 0.56 and σ p = 6.4%, respectively. The value of the EVPA for the stable component is θ c = 52.6
• ± 2.1. It is worth noting that the EVPA in the R-band is consistent with the results reported by Rani et al. (2018b) . These authors measured an EVPA of ∼ 50
• and direction of the jet projected in the sky of −135
• . Cycle III is further divided in four sub-cycles.
Sub-cycle IIIA: From 2013 December 11 (MJD 56637) to 2014
April 28 (MJD 56775). -During this sub-cycle, the optical R-band magnitude, the polarization degree and the EVPA exhibited variations of up to 0.09 mag, 4% and 23
• in one day. The minimum variability timescale is 11.61 ± 0.33 days. The analysis showed that the optical flux vs Stokes parameter u, and the optical flux vs polarization degree are strongly anticorrelated. These correlations are shown in Figure 3 June 16 (MJD 57189). -During this sub-cycle, the optical R-band magnitude, the polarization degree and the EVPA exhibited variations of up to 0.34 mag, 7% and 15
• in one day. The minimum variability timescale is 3.17 ± 0.12 days. No significant correlation was found between the photopolarimetric data and the Stokes parameters.
Sub-cycle IIIC: From 2015 December 06 (MJD 57362) to 2016
May 11 (MJD 57519). -During this sub-cycle, the optical Rband magnitude, the polarization degree and the EVPA exhibited variations of up to 0.35 mag, 4% and 17
• in one day. The minimum variability timescale is 3.04 ± 0.11 days. No significant correlation was found between the photopolarimetric data and the Stokes parameters.
Sub-cycle IIID: From 2017 February 04 (MJD 57788) to
2017 May 25 (MJD 57898). -The highest brightness state of (10.36 ± 0.20) mJy was observed. During this sub-cycle, the optical R-band magnitude, the polarization degree and the EVPA exhibited variations of up to 0.21 mag, 4% and 12
• in one day. The minimum variability timescale is 2.90 ± 0.08 days. No significant correlation was found between the photopolarimetric data and the Stokes parameters. Gamma-ray observations. -Gamma-ray data collected by Fermi-LAT was collected between the energy range 0.1 -300 GeV using the public database 3 .
X-ray observations. -The Swift-BAT/XRT data used in this paper is publicly available and located in the HEASARC database 4 . Data from the Proportional Counter Array (XRTE -PCA) used was obtained following standard procedures through the text script in HEASOFT and the RXTE tools 5 . Radio observations. -The radio data from the 40m Owens Valley Radio Observatory (OVRO; Richards et al. 2011 ) was collected as part of an ongoing long-term γ-ray blazar monitoring campaign. These data is publicly available 10 . • in one day. The minimum variability timescale is 1.49 ± 0.09 days, which corresponds to a size of emitting radius r d = (5.03 ± 0.03) × 10 16 cm. The analysis of the optical flux and Stokes parameter u shows a strong correlation when γ-ray, X-ray, optical and radio fluxes reached the quiescent level.
During the analyzed period, 3C 279 showed diverse flaring events in γ-ray, X-ray, optical and radio bands accompanied by a large change of EVPA and a random variation of the polarization degree. A remarkable γ-ray/optical correlation together with a large variation of the EVPA (from 100
• to 280
• ) and change of the polarization degree during the high activity is observed. This correlation could be due to optical and γ-ray emissions that are spatially correlated, providing the presence of a highly ordered magnetic field. As suggested by Zhang et al. (2015) and Nalewajko (2010) a possible explanation is related with a shock compression of an ordered helical magnetic field in an axisymmetric and bent jet models, respectively. Subsequently, the X-ray light curve exhibited two flares: the first flare was detected on 2009 April 29 (MJD 54950) and ∼ 90 days later a second flare in 2009 July 28 was registered. During the first X-ray flare, the source shows no variations in the γ-ray and optical R-band domain. During the second one, variations in the γ-rays and the R-band were observed. These behaviors suggest that the first X-ray flare could be generated by secondary e ± pairs generated by the charged pion decay products, and the second one by a one-zone SSC model.
The discrete correlation function (DCF; Edelson & Krolik 1988) was calculated to quantify the correlation of the flux variations and to measure any possible lags among optical Rband, gamma-ray, X-ray and radio bands. Figure 10 (upper panels) shows the DCF for almost two years between 2008 August 22 (MJD 54700) and 2010 July 23 (MJD 55400). The left-hand panel shows that the DCF of the gamma-ray and optical R-band fluxes have two peaks at ∼ -31 and ∼ -49 days. This shows that gamma-ray and optical bands are not correlated. The middle-and right-hand panels show a lag among X-rays and radio bands with respect to optical R-band of ∆t ∼ 1.36 and 5.2 days, respectively, thus indicating that the X-ray, optical and radio bands are not correlated. This analysis suggests that: i) a contribution of secondary e ± pairs radiating synchrotron photons from radio wavelengths to Xrays could be present. These pairs are usually generated in the interactions between Fermi-accelerated protons with photons from synchrotron radiation, broad emission lines or infrared dust emission. In order to have these kind of process, extreme conditions such as a large magnetic field and a very compact emitting region are required, ii) contributions from two electron populations, with one population accelerated more efficiently than the other are required. On one hand, the radio to X-ray emission needs lower energy electrons. On the other hand, the observed gamma-ray emission requires higher energy relativistic electrons .
Flaring activity in 2011 June
The multiwavelength lightcurves of 3C 279 between 2011 January 29 (MJD 55590) and July 05 (MJD 55747) are presented in Figure 5 . They include (from top to bottom): γ-ray flux above 100 MeV (Fermi-LAT), (2 -10) keV X-ray flux collected by XRTE-PCA, optical flux, polarization degree and EVPA measured by OAN-SPM and radio flux detected by OVRO. During this period the optical flux, the polarization degree and the EVPA displayed large variations in a timescale of ∆ = 4 months. The optical flux increases from 0.9 to 5.6 mJy and the polarization degree increases from 5% to 20%. The EVPA swings, going from 294
• to 90
• and finally, goes back to 200
• . The EVPA decreases gradually without showing significant variations around γ-and X-ray high activities presented at April 19 (MJD 55670) and May 19 (55700). The black dotted-dashed line shows the tendency of the EVPA before the highest γ-ray and optical flare at June 28 (55740). It indicates that during these activities 3C 279 presents two emitting regions: one where γ-rays and X-rays are spatially correlated and another where γ and optical bands are spatially correlated. It suggest that a node propagating along the helical magnetic-field lines up to the last flare is presented.
The DCF was calculated again to estimate possible lags among gamma-ray, X-ray and radio bands. During the period between 2011 January 29 (MJD 55590) and July 05 (MJD 55747), the resulting DCF between gamma -radio (left), gamma -X (middle) and X -radio (right) bands are shown in Figure 10 (middle panels). The DCF between gamma-ray -radio (left) and X-rays -radio (right) show similar peaks at 42.79 and 55.06 days. It indicates that radio wavelengths are not correlated with gamma-ray and X-ray bands. The DCF between gamma-ray and X-ray bands shows a peak at 30.01 days, which points out that both bands are also not correlated. The previous analysis suggests possible contributions from two emitting regions, each one with different electron populations. One low electron population producing radio wavelengths, and other higher radiating from X-ray to gamma-ray emission. Figure 6 . They include (from top to bottom): γ-ray flux above 100 MeV (Fermi-LAT), (0.5 -5) keV X-ray flux collected by Swift-XRT, optical flux in R band measured by OAN-SPM and SMARTS, polarization degree collected by OAN-SPM and Kanata, EVPA measured by OAN-SPM and radio flux detected by OVRO. During this period, a flaring activity consisting of two multiple sub-structures was present. During the first flare, 3C 279 showed a moderate activity in γ-ray, X-ray and optical band with random variations in the polarization degree and EVPA. During the second sub-structure, the strongest flare around 2014 Abril 03 (MJD 56750) was detected. It shows a flaring activity in γ-ray and X-ray band accompanied with a small increase in optical flux After the flare (post-flare), the polarization degree increases from 10% to 20% in ∆t 1 month and the polarization angle did not show any significant rotation. The previous result indicates that the flaring activity exhibited in 2014 March/April is in agreement with the one-zone SSC model.
The DCF was calculated again in order to estimate lags among γ-ray, X-ray and radio bands. During the period between 2014 February 07 (MJD 56695) and April 28 (MJD 56775), the resulting DCF between gamma-rays with X-rays (left) and optical with radio (right) are shown in Figure 10 (lower panels). The DCF between γ-ray and X-ray bands (left) shows a peak close to zero lag, which points out that both bands are correlated. Nevertheless, the DCF between optical R-band and radio fluxes (right) display a 9.6 days lag, which indicates no correlation between them. Radio and optical-R band fluxes could be produced in different zones.
Flaring activity in 2015 June
The multiwavelength lightcurves of 3C 279 between 2015 June 11 (MJD 57184) and 19 (MJD 57192) are presented in Figure 7 . They include (from top to bottom): γ-ray flux above 100 MeV (Fermi-LAT), X-ray flux collected by Swift-BAT and Swift-XRT, optical flux and polarization degree in R band measured by OAN-SPM and GASP-WEBT and EVPA measured by OAN-SPM. During the period 2015 June 11 to 17 (MJD 57187 to 57190), this object exhibited a strong flare in γ-ray, hard/soft X-ray and optical bands with a high activity in the polarization degree and random variations of the EVPA. It suggests that the flaring activity was produced by perpendicular shocks to the directions of axial-symmetric jet which increases the value of polarization degree without modifying the EVPA (Abdo et al. 2010 ).
3.6. Flaring activity in 2017 February Figure 8 shows the R-band photopolarimetric observations along with γ-ray, hard/soft X-ray, optical and radio data. The optical flaring activity was monitored in the R-band flux and the polarization degree by AZT-8 telescope of Crimean Astrophysical observatory, the Perkins telescope of Lowell observatory (Jorstad & Savchenko 2017) , the Automatic telescope for Optical Monitoring (ATOM; Jankowsky et al. 2017 ) and 24-inch telescope at Georgia State University's Hard Labor Creek Observatory (Turner & Miller 2017) . The flare lasted 90 days and was observed in the optical bands showing a dramatic variation in the polarization degree while the EVPA remains ∼ stable. A carefully done revision in the literature yields no reports on quasi-simultaneous variability in other wavelengths (in particular, in γ-ray, X-ray and radio bands). Nevertheless, a change in the optical polarization degree from 6% to 20% was observed in the optical band with various telescopes. This atypical optical flare could be explained as the emission of synchrotron radiation produced by a low energy electron population.
MODELING THE BROADBAND EMISSION
The adopted scenario to describe the broadband emission in 3C 279 is the one-zone SSC model with an external radiation component. This external radiation considers as seed photons those coming from the broad line region (BLR) and those produced by the infrared dust (IR). In the SSC model, electrons are injected with a double-break power law distribution ∝ γ −α1 e for γ min < γ e ≤ γ c1 , γ −α2 e for γ c1 < γ e ≤ γ c2 and γ −α3 e for γ c2 < γ e ≤ γ max and are confined inside the emitting zone of radius r d ≤ δ D (1+z) τ v , by a magnetic field, that is estimated by equating the synchrotron cooling and the variability timescales (e.g., see Fraija 2015; Fraija & Marinelli 2016) . The synchrotron photons radiated in this zone are upscattered to higher energies by the the same electrons via inverse Compton scattering. Considering the number densities of electrons and protons, the energy densities carried by electrons U e , protons U p and the magnetic field U B can be estimated by Ue = meNe γe , Up = Npmp (Fraija & Marinelli 2015; Fraija 2014 ) and UB = with m p the proton mass, γ e the average electron Lorentz factor and Γ ≈ δ D , respectively. The total jet power can be calculated through the contributions of electrons, protons and the magnetic field given by L jet πr 2 d Γ 2 (U e + U B + U p ). In order to describe the SEDs in 3C 279 and obtain the best-fit parameters such as the magnetic fields, number densities of electrons, Doppler factors and emitting radii, the one-zone SSC model presented in Fraija et al. (2017b) will be used. Given the values found of the energy densities carried by the electrons, protons and magnetic fields, the ratios λ ij = Ui Uj indicate that a principle of energy equipartition is given in the jet of 3C 279. The gravitational radius of 3C 279 is r g 2.9×10
14 cm, and the emitting radius obtained is of the order of ∼ 10 16 cm which is much larger than the gravitational radius 11 . The physical properties of the BLR and the IR dust emission have been widely studied. The energy density of the BLR and the IR dust emission in the coomoving frame is (Hayashida et al. 2012 )
and From the flaring activities the following results are found:
• In February/March 2009, this source exhibited several γ-ray, X-ray, optical and radio flaring events which were accompanied by large variations of EVPA (from 50
• to 600
• ) with random variations of the polarization degree. For instance, the X-ray light curve exhibited one flare accompanied with activity in γ-ray and optical bands and the other one without activity in other wavelengths, i.e. an orphan flare. The minimum variability timescale is 1.49 ± 0.09 days, which corresponds to a size of emitting radius r d = (5.03 ± 0.03) × 10
16 cm. The analysis shows that only when γ-ray, X-ray, optical and radio fluxes decrease until it reached the quiescent level, the optical flux and Stokes parameter u is strongly correlated. Analysis using DCF suggests that 3C 279 has multiple emitting regions and that a contribution of secondary pairs e ± radiating synchrotron photons from radio wavelengths to X-rays could be present. 11 The supermassive BH mass estimate for 3C 279 is of ∼ 10 9 M , see http://quasar.square7.ch/fqm/1253-055.html These pairs are usually generated by the interactions between Fermi-accelerated protons with photons from synchrotron radiation, and by photons from the BLR and/or IR dust emission.
• In June 2011, 3C 279 showed two sub-structures with large variations of the optical flux, the polarization degree and the EVPA. The optical flux is correlated with a high activity in γ-rays and low activity in X-rays. The DCF suggests contributions from two emitting regions each one with different electron populations. One population with low electron energies producing radio wavelengths and the other one with higher energies producing the X-ray to gamma-ray emission.
• During March/April 2014, a flaring activity consisting of two or multiple different activity states. During the first flare, 3C 279 showed a moderate activity in γ-rays, X-rays and optical bands with a decay in the polarization degree. During the second flare, the maximum state appeared around 2014 Abril 03 (MJD 56750). During this state, the source showed activity in γ-rays and X-rays accompanied with a small increase in optical flux after the flare (post-flare), while the level of γ-rays, X-rays and optical bands started to decay until it reached the quiescent state level, the polarization degree increased from 10% to 20% in ∆t 1 month and the EVPA did not show any significant rotation. The DCF between optical R-band and radio fluxes (right) show a lag of ∼ 7 light-days, which might indicate that both bands were emitted in different zones. The correlation analysis shows that the flaring activity in March/April 2014 is in agreement with the one-zone SSC model and also with the no lag found between gamma-rays and X-rays (left) during this period.
• In June 2015, this object exhibited a strong flare correlated with γ-rays, hard/soft X-rays and optical bands. These results mean that the observed multi-wavelength variations could be produced in the same emitting region.
• In February 2017, an intense flare that lasted 90 days was observed in the optical bands with a dramatic variation in polarization degree, but without reports of activity in the γ-ray, X-ray and radio bands. During the flare, the polarization degree varied from 6% to 20%, and the polarization angle remained stable. We propose that this flare can be interpreted via synchrotron emission produced by a low energy electron population.
The general results of the analysis of the different DCFs obtained with our entirely data-set show that during flaring states there are lags found between different wave-bands. These results suggests that 3C 279 has multiple emission regions. It is worth noting that a zero lag was only found between gammarays and X-rays around the flaring activity in March/April 2014.
The optical variability results obtained with our OAN-SPM long term data-set suggest that in cycle I the source shows a continuum decrease of the optical flux level with a positive correlation with the polarized percentage. The EVPA shows variations that are superimposed to the stable polarized component found to be present in this cycle.
In cycle II, an outburst induced the appearance of large rotations of the EVPA. One scenario is that these rotations could be the result of jet precessions (Beaklini et al. 2019) originated by a non-axisymmetric changes of the accretion rate. A second scenario could be that this rotations are produced by an asymmetric toroidal component of the helicoidal magnetic field Jermak et al. 2016; Marscher et al. 2010) . Finally, a third possibility is that they are produced by a turbulent magnetic field that randomizes the direction of the polarization vector (Jones et al. 1985; Marscher 2014) . Based on the long-term behavior observed in the EVPA, the first scenario is preferred, since it explains the smaller value of the viewing angle and the increased flux observed during this cycle. The presence of the stable component is not detected in this cycle due to the large precession of the jet. In this case, the variable polarized component dominates.
In cycle III, the stable component is again detected, but showing a larger value polarization percentage value of ∼13%, i.e. it increased by a factor of ∼2. The variable polarization component is less evident in this cycle maybe due to a decrease of the intensity of the precession of the helicoidal jet. Our analysis indicates that the EVPA has a preferred direction of ∼52 deg that is in agreement with the value previously reported by Rani et al. (2018b) . The average continuum flux is found to be higher during this cycle compared with the flux displayed in cycle I. Finally, it is worth mentioning that a strong optical flare ∼ 10 mJy was detected in this cycle without evident counterparts in other bands. During this flare the maximum R-band brightness of 3C 279 was observed.
The broadband SEDs were fitted within the framework of the one-zone SSC models, including an external inverse Compton scattering (EC) model (Fraija et al. 2018 (Fraija et al. , 2017a ). In the one-zone SSC model, an electron population with a simple and also with a double power-law function were used. In addition, an EC model that includes photons from the BLR and from the IR dust were required. The full set of parameters derived by using our model are: Doppler factor δ D = 14 -18, magnetic field B = (0.14 − 2.5) G, emitting radius r d = (1.1 -2.1) ×10 17 cm and electron density N e =(0.1 -0.26) × 10 3 cm −3 with different values of power indexes between 1 and 6.1. The values reported in our model agree with those found by Paliya et al. (2015) ; Hayashida et al. (2015 Hayashida et al. ( , 2012 ; Aleksić et al. (2014) . Our best models allowed to estimate that variability timescales are in the range of 3.3 to 4.0 days.
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(1) (2) (3) (4) (5) (6) (7) (8) Data covering the nine years of observations are available in a machine-readable form in the online journal. Only a small portion of the entire data is shown for guidance. Cols. (2) and (3) show the polarization degree values and their uncertainties. Cols. (4) and (5) show the EVPA values and their uncertainties. Cols. (6) and (7) show the R-band magnitudes and their uncertainties. Cols. (8) and (9) show the optical R-fluxes and their uncertainties. Cols (2), (3) and (4) show the maximum, minimum and average values of the optical R-band flux, magnitude, polarization degree P(%) and EVPA (θ • ). Column (1) shows the cycle, col(2) the observables F R or R-band flux, P(%) is the polarization percentage and the EVPA (θ • ). Columns (3), (4) and (5) show the maximum, minimum and average values of these observables. Columns (6), (7) and (8) show the amplitude of the variations, the fluctuation index and the fractional variability index. Pearson's correlation coefficients among optical flux, polarization degree, EVPA and the normalized Stokes parameters. Col (2) Optical flux and P(%), col (3) optical flux and EVPA, col (4) P(%) and EVPA. Cols (5) and (6) optical flux and normalized Stokes parameters u and q, respectively and col (7) the normalized Stokes parameters q and u. From col (2) to col (7) numbers shown in parenthesis are the estimated p values.
Table 5
Leptonic model parameters Note.
The viewing angle is assumed as 2
• , the minimum electron Lorentz factor γm = 10 and the typical temperature of the torus 850 K.
The fitted quantities: δ D is the Doppler factor, B is the magnetic field intensity, r d is the radius of the emitting region, Ne is the electron number density, p1, p2
and p3 are the lower, medium and higher power indexes of the electron population, respectively, γc1, γc2
and γe,max are the electron Lorentz factors for breaks (1 and 2) and maximum, respectively.
The derived quantities: Ue and U B are the densities carried by electrons and magnetic field, respectively, Le, L B and Lp are the electron, magnetic field and proton luminosities, and Ljet is the total jet power, respectively. γ-ray flux data above 100 MeV from Fermi-LAT, (2 -10) keV X-ray flux data from Swift-XRT and XRTE-PCA, R-band fluxes obtained with POLIMA+84cm at the OAN-SPM and from the GASP-WEBT database: P(%) and EVPA from OAN-SPM and from Kanata and KVA databases, and radio flux OVRO databse. 
